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Description 

FIELD OF THE INVENTION AND RELATED ART 

5 [0001] The present invention relates to a multilayer film including a seal structure comprising a seal layer and a 

second seal layer, more specifically a multilayer film including a seal layer comprising principally a polyolefin produced 
by polymerization in the presence of a metallocene catalyst (hereinafter termed a "metallocene-catalyzed polyolefin"), 
which is excellent in film-formability, sealability and flexibility. 

[0002] A metallocene-catalyzed polyolefin is generally excellent in sealability, hot tack and transparency but is liable 
io to be accompanied with poor film-formability or film-processability. Moreover, while depending on the shape or form 
of a package, a flexible multilayer film formed therefrom is liable to have insufficient sealability, film strength and heat 
resistance. 

[0003] Several packaging materials using metallocene-catalyzed polyolefins have been proposed. For example, Jap- 
anese Laid-Open Patent Application (JP-A) 6-8383 (Bekele) discloses a cook-in film having an improved seal strength, 
is including: a seal layer comprising a polyamide blend, and a core layer and an outer layer each comprising a metal- 
locene-catalyzed ethylene-butene copolymer, of which at least the seal layer is crosslinked. JP-A 7-1680 (Bekele) 
discloses a multilayer film showing a low oxygen permeability, including at least one oxygen-barrier layer comprising 
a blend of a terpolymer of monomers selected from ethylene, an acryl ic acid ester, maleic acid and glycidyl methacrylate, 
and an ethylene-vinyl alcohol copolymer, and also a surface layer comprising a blend of metallocene-catalyzed poly- 
20 olefin on a non-sealing side. JP-A 59-143639 (Oval) discloses a six-layered shrinkable film including a first layer (seal 
layer) of, e.g., propylene-ethylene random copolymer or ionomer resin having a higher softening point than a second 
layer (shrink layer) which has a thickness large enough to govern a shrinking temperature of the entire multilayer film 
by the shrinking temperature of the second layer and comprises, e.g., ethylene-vinyl acetate copolymer or linear low- 
density polyethylene of identical thickness, a third layer (adhesive layer) of modified polyethylene, a fourth layer (gas 
25 impermeable layer) of hydrolyzed ethylene-vinyl acetate copolymer, a fifth layer (adhesive layer) and a sixth layer 
(abrasion-resistant layer). JP-A 6-210810 (Lamesh) discloses a back-sealable multilayer film, which is a heat-shrink- 
able multilayer film including a heat-sealing layer comprising a blend of at least ca. 50 wt. % of a propylene-based 
copolymer and a homogeneous ethylene-a-olefin copolymer having a density of below ca. 0.90 g/cc. JP-A 6-320685 
(Ohmori et al) discloses a polyolefin-based multilayer film having a gas-barrier layer, and polyolefin resin layers includ- 
30 ing innermost and outermost layers each comprising an ethylene-type copolymer having a molecular weight dispersion 
factor (weight-average/number-average molecular weight ratio) of below 3 and an intermediate layer of ethylene-meth- 
acrylic acid copolymer. The multilayer film may be irradiated with electron rays from the surface layer. JP-A 6-166157 
(Yoshii) discloses a multi-layer blown plastic container including a gas barrier layer and a layer of metallocene-catalyzed 
polyolefin resin having a molecular weight distribution factor of below 2.5. 

35 [0004] As described above, a metallocene-catalyzed polyolefin has advantageous properties including excellent 

sealability, hot tack and transparency but is also accompanied with a difficulty of poor film formability. A major charac- 
teristic of a metallocene-catalyzed polyolefin is that it has low melt tension. Further, because of a narrow molecular 
weight distribution, a sufficient degree of molecular entanglement does not occur in a melting state, so that the metal- 
locene-catalyzed polyolefin is liable to cause melt fracture during film forming or film processing to result in poor film 
40 surface properties and cause difficulties, such as unstable bubble formation in the inflation process and low draw 
resonance, whereby stable film forming or film processing becomes difficult Regarding the sealability, a metallocene- 
catalyzed polyolefin can provide a large seal strength when formed in an ideal seal shape but generally shows a narrow 
seal condition or range, so that it is liable to cause a flow at a seal line and result in a lower strength because of a 
smaller thickness. The above difficulties may be alleviated to some extent e.g., by introducing long-chain branches 
45 onto a main chain of the metallocene-catalyzed polyolefin, but it is not sufficient in some cases. 

[0005] The document EP-A-0 597 502 discloses heat shrinkable films comprising a copolymer on the base of a 
homogeneous ethylene alpha-olefin or a blend including such a copolymer. Furthermore, a multilayer film on the base 
of the above-mentioned heat shrinkable film has been also disclosed. 

[0006] Furthermore, the documents WO-A-95 08 441 , WO-A-95 10 566 and the US-A-53 60 648 disclose also films 
50 on the base of ethylene-alpha-olefine-copolymers and methods for the production and processing of such films. 

[0007] As described above, it is difficult to obtain a flexible multilayer film excellent in film formability and sealability 
only by disposing a seal layer of a metallocene-catalyzed polyolefin, and further improvement is desired. 

SUMMARY OF THE INVENTION 

55 

[0008] Accordingly, a principal object of the present invention is to provide a flexible multilayer film excellent in film 
formability or film processability and sealability. 

[0009] According to the present invention, there his provided a 
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multilayer film, comprising at least three layers Including an exposed first seal layer, a non-exposed second seal 
layer disposed adjacent to the first seal layer, and an outermost third layer of a thermoplastic resin disposed on 
an opposite side of the first seal layer with respect to the second seal layer; 
said first seal layer comprising more than 50 wt.-% of a metallocene-catalyzed polyolefin; 

5 said second seal layer having a thickness larger than that of the first seal layer and comprising a copolymer of at 

least one oxygen-containing monomer and ethylene; 

provided that said copolymer as a quantitatively principal constituent of the second seal layer has a crystal melting 
point lower than that of the metallocene-catalyzed polyolefin as a quantitatively principal constituent of the first 
seal layer, and 

io that said multilayer film has a free shrink at 85 °C of less than 80 %. 

In case where any of the first seal layer and the second seal layer comprises a mixture of polymers, the above-men- 
tioned crystal melting point relationship should be satisfied between the polymer species occupying the largest pro- 
portions in the first seal layer and the second seal layer respectively. The multilayer film may preferably have a secant 
is modulus at 2.5 % strain of 150 - 450 MPa as a whole. 

[0010] These and other objects, features and advantages of the present invention will become more apparent upon 
a consideration of the following description of the preferred embodiments of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

20 

[0011] A metallocene catalyst used in production of the metallocene-catalyzed polyolefin in the present invention 
refers to a catalyst comprising a compound having a structure wherein a transition metal is sandwiched with a pair of 
unsaturated cydic compounds, which may have various forms based on different species of metals and ligands, and 
may be used as polymerization catalysts for olefins, such as ethylene and propylene, and other vinyl monomers, such 
25 as styrene, in combination with spedfic promoters as desired. The metallocene catalysts are also called Kaminsky 
catalysts, Kaminsky-Sinn catalysts, single-site catalysts, or homogeneous catalysts. 

[001 2] A constrained geometry catalyst is a type of metallocene catalyst developed by Dow Chemical Company. The 
constrained geometry catalyst may provide ethylene-a-olefin copolymers which may be classified as a substantially 
linear polyethylene resin having ca. 0.01 - ca. 3, preferably ca. 0.1 - ca. 1, more preferably ca. 0.05 - ca. 1, long-chain 
30 branch(es) per 1 000 carbon atoms. Because of long-chain branches each having ca. 6 or more carbon atoms selectively 

introduced into its molecular structure, the ethylene-a-olefin copolymer may be provided with excellent physical prop- 
erties and good formability or processability, and an example thereof is commercially available from Dow Chemical 
Company under a trade name of "Affinity" (induding 1-octene as a-olefin). 

[0013] A characteristic of the metallocene catalyst is the homogeneity of active sites, thus resulting in a product 
35 polymer having enhanced homogeneity of molecular weight, molecular weight distribution, composition and composi- 
tional distribution. For example, a larger comonomer content provides a lower density, a lower melting point, and a film 
having improved strength and transparency but also lower heat-resistance and film processability. The metallocene- 
catalyzed polyolefin can contain comonomer units introduced uniformly into the main chain and is relatively free from 
a problem, such as sticky film formation, thereby providing a bag having a better film openability, compared with a 
40 polyolefin formed by using a Ziegler catalyst liable to have a larger comonomer content in a lower molecular weight 
fraction. It is also known that LLDPE (linear low-density polyethylene) prepared through polymerization using a met- 
allocene catalyst (single-site catalyst) has a lower density than LLDPE prepared through polymerization using a con- 
ventional catalyst (multi-site catalyst) at an identical comonomer content (e.g., as described in "Plastic" (in Japanese), 
Vol. 44, No. 10, page 81, Figure 17). There is also known a metallocene-catalyzed LLDPE showing a remarkably lower 
45 melting point at an increased comonomer content and at an identical density compared with a Ziegler-catalyzed LLDPE 
("PPS Report" (in Japanese), No. 53, October, 1994, page 7, Figure 14). Such metallocene-catalyzed LLDPE is shown 
to have a single polymer elusion temperature peak as measured by the ATREF (Analytical Temperature Rising Elution 
Fractionation) method compared with a Ziegler-catalyzed LLDPE showing three polymer elution temperature peaks 
(ibid., page 2, Figure 1). 

so [0014] The present invention provides a flexible multilayer film excellent in formability and sealability based on the 
characteristics of metallocene-catalyzed polyolefin as described above. 

[0015] The first seal layer constituting the multilayer film of the present invention can provide the multilayer film with 
excellent formability and sealability based on the characteristics of metallocene-catalyzed polyolefin as described 
above. 

55 [0016] The first seal layer constituting the multilayer film according to the present invention may comprise a hermet- 

ically sealable resin layer suitable for constituting, e.g., an innermost layer of an inflated multilayer film. The second 
seal layer is a resin layer generally disposed adjacent to the first seal layer so as to provide a twoJayer seal structure 
together with the first seal layer, thereby taking advantage of the characteristics of the metallocene-catalyzed polyolefin. 
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More specifically, the metallocene-catalyzed polyolefin constituting the first seal layer exhibits excellent sealability, hot 
tack and transparency, but shows insufficient extrudability and film-formability, and a single layer thereof cannot readily 
exhibit a sufficient seal strength because of a narrow range of optimum sealing condition. Thus, the second seal layer 
should be disposed adjacent to the first seal layer comprising a metallocene-catalyzed polyolefin alone. 

5 [001 7] The metallocene-catalyzed polyolefin used in the first seal layer may be an ethylene-based resin, a propylene- 

based resin or a butene-based resin. More specifically, the ethylene-based resin may include copolymers of ethylene 
in a major proportion (i.e., at least 50 wt. %) and a minor proportion (i.e., at most or less than 50 wt. %) of a-olefins 
having up to 10 carbon atoms, such as propylene, butene-1, pentene-1, 4-methyl-pentene-1, hexane-1 and octene-1, 
including those generally called linear low-density polyethylene (LLDPE), linear mediu m-density polyethylene (LMDPE) 
10 and very low-density polyethylene (VLDPE). The propylene-based resin and butene-based resin may include homopol- 

ymers of propylene and butene, and copolymers of these monomers with ethylenes and other a-olefins, such as pro- 
pylene, butene-1, 4-methylpentene-1 , hexene-1 and octene-1. A metallocene-catalyzed ethylene-based resin (ethyi- 
ene-based polyolefin) is particularly preferred because of good sealability, hot tack and transparency. 

[0018] In order to provide a multilayer film having good film-formability and heat resistance in addition to the seala- 
15 bility, hot tack and transparency, it is preferred to compose the first sea! layer of a mixture comprising SO - 0 wt % 
more preferably 90 - 25 wt. %, of a metallocene-catalyzed polyolefin having a crystal melting point of 105 - 145 °C, 
further preferably 105- 125°C, and 10- 100 wt. %, more preferably 10-75wt. %, of a metallocene-catalyzed polyolefin 
having a crystal melting point of 70 - below 1 05 °C. further preferably 86 - below 1 05 °C. Particularly, the crystal melting 
point of one metallocene-catalyzed polyolefin may preferably be at most 100 °C in the case of a heat-shrinkable film. 
20 [001 9] In the case of providing a packaging film having good heat-resistance and good bag openability, it is preferred 

to use a metallocene-catalyzed polyolefin having a crystal melting point in the range of from 86 °C to below 105 °C. A 
metallocene-catalyzed polyolefin having a crystal melting point below 86 °C can be used as a portion of the metallocene- 
catalyzed polyolefin even for such use, but the proportion thereof should preferably be restricted to at most 40 wt. %. 
[0020] In the case of providing a first seal layer of a mixture resin, the species of metallocene-catalyzed polyolefin 
25 occupying the largest proportion should have a crystal melting point higher than that of the (principal) resin (component) 

constituting the second seal layer so as to ensure a good sealability (i.e., bag-making property). 

[0021] In the case of heat-shrinkable multilayer film, it is preferred that the first seal layer contains at least 25 wt. % 
of a metallocene-catalyzed polyolefin having a crystal melting point of 105 - 145 °C so as to provide further improved 
resistances to boiling and cooking. 

30 [0022] The crystal melting point values referred to herein are based on values measured as a heat-absorption peak 

temperature by using a DSC (differential scanning calorimeter) (e.g., "DSC-7", available from Perkin-Elmer Corp.). 
[0023] The metallocene-catalyzed polyolefin constituting the first seal layer can be modified by selective introduction 
of long-chain branches or can be blended with a polyolefin produced by polymerization using another type of catalyst 
Such a polyolefin produced by using another type of catalyst should be used only below 50 wt. % so as to retain the 
35 excellent sealability and hot tack of the metallocene-catalyzed polyolefin. The polyolefin prepared by using another 
type of catalyst may for example be polyethylene, propylene, copolymers of propylene with other a-olefins, LLDPE, 
VLDPE or ethylene-vinyl acetate copolymer. 

[0024] The metallocene-catalyzed polyolefin may preferably have a molecular weight dispersion factor defined as a 
ratio (Mw/Mn) between weight-average molecular weight (Mw) to number-average molecular weight (Mn) of below 3.0, 
further preferably 1 .5 - 2.8, most preferably 1 .9 - 2.2. The molecular weight dispersion factor may be determined based 
on the universal calibration method based on GPC (gel permeation chromatography) using polystyrene samples having 
known molecular weights as calibration standard materials to measure Mw and Mn of a sample metallocene-catalyzed 
polyolefin from its GPC chromatogram. By using such a metallocene-catalyzed polyolefin containing little oligomer or 
low-molecular weight polymer faction, it is possible to provide a multilayer film with little stickiness. 

45 [0025] The second seal layer according to the present invention may preferably comprise a resin which shows a 

good adhesiveness to the first seal layer and is provided with improved primary processability, secondary processability 
and heat-resistance by irradiation with electron rays to provide a package strength (i.e., seal strength) which is not 
lowered during hot sterilization or cold transportation. The second seal layer may comprise a copolymer of ethylene 
with at least one oxygen-containing monomer copolymerizable with ethylene having a crystal melting point lower than 
so that of the (principal) metallocene-catalyzed polyolefin in the first seal layer, a mixture of such copolymers or a blend 
of such a copolymer with another polymer. Examples of the copolymer may include copolymers of ethylene with vinyl 
acetate, unsaturated acids, such as acrylic acid and methacrylic add, or C, - C 4 alkyl esters of such unsaturated acids, 
and ionomer resins derived from these copolymers. These copolymers or resins may be used singly or in mixture of 
two or more species thereof. In the case of a mixture, the copolymer of the largest amount thereof should have a crystal 
55 melting point lower than that of the metallocene-catalyzed polyolefin (of the largest amount) in the second seal layer. 
[0026] The copolymer resin constituting the second seal layer may preferably comprise a copolymer of 80 - 95 wt. 
% of ethylene with 20 - 5 wt. % of at least one monomer selected from vinyl acetate, acrylic acid, methyl acrylate, ethyl 
acrylate and butyl acrylate, ora blend of these copolymers, in view of the stretchability, heat-resistance and crosslink- 
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ability under irradiation with electron rays. The second seal layer can also contain a metallocene-catalyzed polyolefin 
or another ethylene-a-olefin copolymer within an extent of not hindering the transparency of the resultant film. 

[0027] The crosslinking by electron ray irradiation of the second seal layer may be performed by irradiating a multi- 
layer film including the second seal layer or irradiating directly the second seal layer before lamination of the other 
5 layers. The irradiation of the multilayer film may generally be performed by irradiation through an outermost layer 
disposed on the side opposite to the first seal layer. In the case of producing the multilayer film by co-extrusion, for 
example, a molten tubular product (parison) having the first seal layer as the innermost layer is formed by co-extrusion 
and is, after or without being quenched, flattened to be irradiated with electron rays. The dose may suitably be on the 
order of 2 - 20 Mrad (= 20 - 200 kGY) at an acceleration voltage of 1 50 - 500 kV. terms of an absorbed dose by the 
io second seal layer. 

[0028] It is preferred that at least the second seal layer has been crosslinked by irradiation with electron rays or 
beam. The other layers may be crosslinked or not crosslinked. In case where the multilayer film according to the present 
invention includes a gas barrier layer as wiil be described hereinafter and the multilayer film including the gas barrier 
layer is irradiated with electron rays, if the gas barrier layer comprises a vinylidene chloride copolymer, it is liable to 
15 result in an increased yellowish or brownish tint, but the yellowing can be suppressed by adding glycerin aliphatic add 
esters, etc. 

[0029] The second seal layer may preferably have a thickness larger than, preferably ca. 1 .5 - ca. 2.5 times, that of 
the first seal layer in view of the fact that the metallocene-catalyzed polyolefin principally constituting the first seal layer 
has a low melt tension and in order to effectively crosslink the second seal layer. On the other hand, the first seal layer 
20 can be thinned down to a thickness of ca. 3 pm. This is advantageous for suppressing the cost of the multilayer film 
while using a generally expensive metallocene-catalyzed polyolefin. The thickness of the first seal layer may be sup- 
pressed below a half of the total multilayer film thickness and preferably at most 20 pm. 

[0030] By forming a two-layer seal structure taking advantage of the characteristics of metallocene-catalyzed poly- 
olefin, it becomes possible to provide a flexible multilayer film with improved film-forming characteristics, indusive of 
25 primary processabilities, such as extrusion processability, stretch-formability, high-speed bag-making property (seal- 

ability) and sealing strength; secondary processabilities, such as deep drawability and skin-packaging characteristic; 
and other improved packaging film performances, such as heat^shrinkability for preventing the occurrence of meat- 
juice within or out of food package products, boiling resistance for thermal sterilization and cooking resistance for 
cooking. 

30 [0031] The outermost layer may be disposed on an opposite side of the first seal layer with respect to the second 

seal layer. It is important for the outermost layer to exhibit an anti-sticking property to a sealing bar used for the sealing 
so as to be suitably used in an automatic packaging machine or a high-speed bag-making machine induding a con- 
tinuous sealing operation. In the multilayer film according to the present invention, it is preferred that the outermost 
layer does not contain an ionomer resin ,a metallocene-catalyzed polyolefin, or a propylene-ethylene random copolymer 
35 of little crystal orientation characteristic in stretching. A flexible multilayer film excellent in continuous sealability may 
be obtained by using the outermost layer comprising a thermoplastic resin, inclusive of polyester resins, polyamide 
resins or ethylene-based resins, such as a-olefin resins obtained by using a Ziegler catalyst, linear low-density poly- 
ethylene (LLDPE), linear medium-density polyethylene (LMDPE), very low-density polyethylene (VLDPE), and copol- 
ymers of ethylene with vinyl acetate, unsaturated acids, such as acrylic acid and methacrylic acid, or alkyl esters of 
* 0 such unsaturated acids. 

[0032] The multilayer film according to the present invention can indude at least one intermediate layer functioning 
as a gas barrier layer in addition to the first seal layer and the second seal layer. The gas barrier resin may comprise 
a resin selected from, e.g., vinylidene chloride copolymers, ethylene-vinyl alcohol copolymer, aromatic nylons indusive 
of polyamide formed by polycondensation between methaxylyenediamine and adipic acid, and polyamide formed from 
45 terephthalic acid and/or isophthalic acid and hexamethylenediamine, amorphous nylon, semi-crystalline nylon, and 
acrylonitrile-based copolymers. It is also possible to use a polymer blend, inclusive of: a mixture resin composition 
comprising principally a vinylidene chloride copolymer, and a copolymer of ethylene with vinyl acetate, an unsaturated 
acid, such as acrylic acid or methacrylic acid, or an alkyl ester thereof, or an MBS (methyl methacrylate-butadiene- 
styrene copolymer) resin; a mixture resin composition comprising principally ethylene-vinyl alcohol copolymer having 
50 a saponification degree of at least 95 mol. %, and polyester elastomer, polyamide elastomer, ethylene-vinyl acetate 
copolymer, ethylene-acrylate ester copolymer, or ethylene-vinyl alcohol copolymer having a saponification degree of 
below 95 mol. %; and a mixture resin composition comprising the above-mentioned aromatic nylon and an aliphatic 
nylon. It is generally most preferred to use a vinylidene chloride-based copolymer, while ethylene-vinyl alcohol copol- 
ymer may be preferred in the case requiring a particularly good flexibility. 

55 [0033] Herein, the vinylidene chloride copolymers may include copolymers of vinylidene chloride and at least one 

mono-ethylenically unsaturated monomer copolymerizable with vinylidene chloride. The monoethylenically unsaturat- 
ed monomer may be used in a proportion of 2 - 40 wt. %, preferably 4 - 35 wt. %, of the resultant vinylidene fluoride 
copolymer. Examples of the mono-ethylenically unsaturated monomer may include vinyl chloride, vinyl acetate, vinyl 



5 




EP 0 756 931 B1 



5 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



propionate, alkyl acrylates, alkyl methacrylates, acrylic acid, methacrylic acid, itaconic acid, acrylonitrile, acrylamide, 
vinyl alkyl ethers, vinyl alkyl ketones, acrolein, ally! esters and ethers, butadiene, and chloroprene. The vinylidene 
chloride copolymer can also be a ternary or quartemary copolymer. It is particularly preferred to use a copolymer with 
vinyl chloride or a C 1 - C8 alkyl (meth)acrylate, such as methyl acrylate, ethyl acrylate or methyl methacrylate. 

[0034] The gas barrier layer may have a thickness appropriately selected depending on the desired level of gas 
barrier property of the resultant packaging material. In the case of forming a gas barrier layer comprising a vinylidene 
chloride copolymer by co-extrusion, the thickness of the layer may preferably be at most 30 % of the total film thickness 
in view of the thermal stability and low-temperature resistance of the multilayer film. 

[0035] An adhesive layer may be disposed between the respective layers in case where a sufficient adhesion is not 
ensured between adjacent layers. The adhesive resin may preferably comprise a thermoplastic polymer, copolymer 
or terpolymer, a modification product of such a thermoplastic resin with an unsaturated carboxylic acid, a modification 
product of such an add-modified product further with a metal, or a blend of the above. Specific examples thereof may 
indude: ethylene-vinyl acetate copolymer, ethylene-ethyl acrylate copolymer, olefin copolymers modified with maleic 
acid, itaconic acid, or an anhydride thereof, a thermoplastic polyurethane elastomer, and a blend of these resins. The 
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adhesive layer may preferably have a thickness of at meet 5 jj 
to suppress the thickness of an adhesive of, e.g., an anhydride-modified resin, such as one modified with maleic 
anhydride, in view of a weak cohesion and expensiveness of the modified resin. 

[0036] The multilayer film can further indude an additional resin layer comprising, e.g., a polyamide resin or a ther- 
moplastic polyester resin. By induding such an additional resin layer, the multilayer film according to the present in- 
vention may be provided with further improved bag-making characteristic and heat resistance in combination with the 
above-mentioned two-layer structure. In order to obtain a flexible multilayer film, it is appropriate to dispose such a 
layer of polyamide resin or thermoplastic polyester resin as an intermediate layer. On the other hand, if the resin layer 
is disposed as the outermost layer, the thickness thereof may preferably be suppressed to 0.5 - 3 |im. If the outermost 
layer has too large a thickness, the layer is liable to be pealed at a boundary with an inner layer, such as a gas barrier 
layer. In order to provide a satisfactory film-formability in combination, the multilayer film as a whole may preferably 
have a secant modulus at 2.5 % strain in the range of 150 - 450 MPa even in case where the total film thickness is 30 
pm or larger. 

[0037] The polyamide resin used for the above purpose may be at least one species of aliphatic nylon selected from, 
e.g., nylon 6, nylon 11, nylon 12, nylon 66, nylon 69, nylon 610, nylon 612, and copolymer nylons including nylon 6-9, 
nylon 6-10, nylon 6-12, nylon 6-66, nylon 6-69, and nylon 6-66-610; an aromatic nylon, such as one formed from 
hexamethylenediamine and an aromatic dibasic acid; or a semi-crystalline or amorphous nylon. 

[0038] Preferred examples of the thermoplastic polyester resin may include those obtained from an acid component 
comprising an aromatic dibasic acid, such as terephthalic acid or isophthalic acid, and a glycol component comprising 
an aliphatic glycol, an alicyclic glycol or an aromatic glycol, such as ethylene glycol, diethylene glycol or cyclohexane 
dimethanol. For the multilayer film according to the present invention, it is preferred to use a co-polyester formed by 
using two or three species of acid component or/and glycol component 

[0039] The polyamide resin or thermoplastic polyester resin can be blended with another resin, such as thermoplastic 
polyurethane resin, as desired. In the case of co-extrusion with a vinylidene chloride copolymer for a gas barrier layer, 
the polyamide resin or thermoplastic polyester resin may preferably have a crystal melting point, if any, of at most 200 
°C. 



[0040] The respective resin layers of the multilayer film according to the present invention can contain an optional 
additive, such as a processing aid, a surfactant (for preventing for, for imparting anti-douding property, slippability, 
etc.), or an antistatic agent, within an extent of not adversely affecting the purpose of the present invention. Further, 
for the purpose of providing an improved metadhesion with food product, such as processed meat, it is possible to 
apply a corona discharge treatment to the first seal layer side or the opposite side of the multilayer film. 

[0041] For a recycle purpose, it is possible to incorporate a pulverizate of the multilayer film containing a metallocene- 
catalyzed polyolefin into the respective component layers of the multilayer film or include an additional layer of the 
pulverizate in the multilayer film according to the present invention within an extent of not adversely affecting the 
performances of the multilayer film. The pulverizate may be ordinarily incorporated into an intermediate layer other 
than the first seal layer and the outermost layer. As the metallocene-catalyzed polyolefin has a low melt tension, the 
blend thereof with a gas barrier layer resin, such as vinylidene chloride copolymer or ethylene-vinyl alcohol copolymer, 
may provide an improved fluidity in an extruder or a die mold to facilitate the provision of a uniform film thickness. In 
the case of blending the pulverizate with the gas barrier layer resin, the blending ratio may be suppressed to at most 
ca. 10 wt. %, preferably at most ca. 10 wt. %, while depending on the required level of gas barrier property and trans- 
parency of the resultant film. Further, the gas barrier layer of, e.g., a vinylidene chloride copolymer can contain a 
pulverizate of another vinylidene chloride copolymer film or in lamination with another layer of such a pulverizate. 
[0042] The multilayer film according to the present invention may is formed through co-extrusion. The multilayer film 
according to the present invention can be coated with a vapor-deposited layer of aluminum, silica, etc., or laminated 
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with another film including such a vapor-deposition layer, to form a new type of packaging material. 

[0043] The multilayer film according to the present invention having a heat-shrinkability through stretch-orientation 
may for example be prepared by the coextrusion-inflation method or the T-die stretching method to provide a suitable 
food-packaging material. The shrinkability can vary depending on the usage, but may for example be at least ca. 30 
% in both longitudinal and transverse directions at, e.g., 70 °C for low-temperature shrinkage for fresh meat packaging; 
ca. 25 - ca. 50 %, e.g„ at 90 - 95 °C for hot sterilization for processed meat packaging; or ca. 35 - ca. 50 %, e.g., at 
100 °C, for tray packaging. The multilayer film for such usages may preferably have a total thickness of 10 - 120 pm. 
[0044] Some typical laminar structures from the first seal layer side to the outermost layer of the multilayer film 
according to the present invention are as follows. 

(1) Surface layer (first seal layer)/second seal layer/gas barrier layer/surface layer, 

(2) Surface layer (first seal layer)/second seal layer/gas barrier layer/intermediate layer/surface layer, 

(3) Surface layer (first seal layer)/second seal layer/intermediate layer/surface layer, 

[0045] An adhesive layer may be disposed between any pair of adjacent layers described above. 

[0046] As described above, in order to have a satisfactory film-formability, the multilayer film according to the present 
invention may preferably have a secant modulus at 2.5 % strain (a tensile secant modulus as measured according to 
JIS K7127) in the range of 150 - 450 MPa. In the case of a film having a thickness of 30 pm or larger, the secant 
modulus may preferably be 150 - 400 MPa. The good film-formability herein refers to properties of allowing a stable 
extrudability and a stable stretchability without trouble, thereby providing a film of a uniform thickness. A uniform film 
thickness leads to a high-speed bag-making performance. The 2.5 %-strain secant modulus in the range of 150 - 450 
MPa may readily provide these performances and also mean that the film is not too flexible or too rigid, exhibit good 
packaging performance on the material to be packed and shows good adaptability to an automatic packaging machine. 
[0047] The present invention will be described more specifically based on Examples and Comparative Examples 
hereineblow. 

[0048] In Examples and Comparative Examples shown below, the following resins sometimes denoted by their ab- 
breviative symbols were used, including metallocene-catalyzed ethylene-a-olefin copolymers ail showing a molecular 
weight distribution factor of below 3. The melt-index (Ml) values (in the unit of "g/10 min.") were obtained at 190 °C 
under a load of 2.1 kg. Part(s) means "part(s) by weight". 

(1) MePE-1: metallocene-catalyzed ethylene-hexene-1 copolymer ("Exact 9017", mfd. by Exxon Co.; crystal melt- 
ing point (MP) = 112 °C, Ml = 3.0, density (d) = 0.920 (g/cm3)). 

(2) MePE-2: metallocene-catalyzed ethylene-octene-1 copolymer ("Affinity FM1570" (formed by using a con- 
strained geometry catalyst), mfd. by Dow Chemical Co.; MP = 108 °C, Ml = 1.0, d = 0.915; Mw/Mn * 1.9 - 2.2). 

(3) MePE-3: metallocene-catalyzed ethylene-octene-1 copolymer ("Affinity PL1880" (formed by using a con- 
strained geometry catalyst), MP = 100 °C, Ml = 1.0, d = 0.902, Mw/Mn = 1.9- 2.2). 

(4) MePE-4: metallocene-catalyzed ethylene-butene-1 copolymer ("Exact 3010C", mfd. by Exxon Co.; MP = 87 
°C, Ml = 3.5, d = 0.900). 

(5) MePE-5: metallocene-catalyzed ethylene-butene-1 copolymer ("Exact 4011", mfd. by Exxon Co.; MP = 78 °C, 
Ml = 2.2, d = 0.885). 

(6) EVA-1: ethylene-vinyl acetate copolymer (vinyl acetate (VA) content = 6 wt. %, MP - 96 °C, Ml = 3.3). 

(7) EVA-2: ethytene-vinyl acetate copolymer (VA content = 10 wt. %, MP = 91 °C, Ml = 1.5). 

(8) EVA-3: ethyl ene-vinyl acetate copolymer (VA content = 15 wt. %, MP = 84 °C, Ml = 1.5). 

(9) EVA-4: ethylene-vinyl acetate copolymer (VA content = 15 wt. %, MP = 82 °C, Ml = 4.2). 

(10) EVA-5: ethylene-vinyl acetate copolymer (VA content s 25 wt. %, MP = 70 °C, Ml = 2). 

(11) M-EVA: carboxylic acid-modified ethylene-vinyl acetate-acrylic acid copolymer. 

(12) EEA-1: ethylene-ethyl acrylate copolymer (ethyl acrylate (EA) content = 7 wt. %, MP = 97 °C, Ml = 1.5). 

(13) EEA-2: ethylene-ethyl acrylate copolymer (EA content = 15 wt. %, MP = 85 °C, Ml = 1.5). 

(14) VLDPE: ethylene-butene-1 copolymer (d = 0.902, MP = 115 °C, Ml = 2.0). 

(15) VLDPE : ethylene-4-methylpentene-1 copolymer (d = 0.922, MP = 120 °C, Ml = 2.1). 

(16) PP: propylene-ethylene random copolymer (ethylene content = 7 wt. %, MP = 137 °C). 

(17) 10: ionomer (Na-type; MP = 87 °C). 

(18) PVDC-1: vinylidene chloride (VDC) copolymer (VDC/vinyl chloride (VC) = 82/18 (by weight)) containing 5 wt. 
parts each of a stabilizer and a plasticizer per 100 wt. parts of the VDC copolymer: 

(1 9) PVDC-2: vinylidene chloride (VDC) copolymer (VDC/VC = 88/1 2 (by weight)) containing 3 wt. parts of ethylene- 
vinyl acetate copolymer (VA content = 28 wt. %) and 5 wt. parts each of a stabilizer and a plasticizer per 100 wt. 
parts of the VDC copolymer. 

(20) EVOH-1: ethylene-vinyl alcohol copolymer (ethylene content = 44 mol. %, saponification degree = 99 %). 




!ol! mixtUre ° f 100 "*• parts of EV0H - 1 and 3 ^ P ar ts of ethylene-vinyl acetate copolymer. 

(22) NY-1: nylon 6-66 copolymer (MP = 195 °C). 

(23) NY-2: nylon 6-12 copolymer (MP = 120 °C). 

(24) PET-1 : polyethylene terephthalate (95 mol. % of terephthalic add and 5 mol. % of isophthalic add: MP = 237 
°C). 

.“™ = po,yethy,ene tere Phthalate (90 mol. % of terephthalic acid and 10 mol. % of isophthalic acid: MP = 

tfcO O). 

(26) A-NY: polycondensate of hexamethylenediamine with terephthalic acid and isophthalic acid ("Sealer PA 3426" 
mfd. by Mitsui Dupont K.K.; d = 1.18, no crystal melting point). 

Examples 1 - 2. Comparative Example 1 

[0049] Six-layered laminate products each having a layer structure as shown in Table 1-1 appearing hereinafter were 

produced by co-extmsion so that the first seal layer (1st layer) constituted the innermost layer. Each extruded tubular 

molten product (oarison) was irradiatnri frnm tha n? rtormr»ot iowo»- ~i. .1 . . . . 

* * ----- uivrcvi hiui cicuuuii iays» ai a uuse or iu iviraa ana 

an acce eration voltage of 400 kV and, after reheating, subjected to inflation at stretching ratios of 3.2 times in a lon- 
gitudinal direction and 3 times in a transverse direction to form a multilayer film having individual layer thicknesses 
sequentially from the 1st layer of 10/20/1/8/1/18 (pm) and a lay flat width of ca. 400 mm. The films of Examples 1 - 2 
%-secantmcxtuli (JIS K7127) of 150 - 180 MPa in both longitudinal and transverse directions and heat- 
shnnkabilities of 38 - 43 /o (at 70 °C) in both longitudinal and transverse directions as measured with respect to a 

rnncm S l mple ° f 10 cm (,en9th) x10cm < width ) after di PP<ng for 5 sec in a bath of water at the indicated temperature 
[0050] During the above-mentioned film formation, each film composition was evaluated with respect to the film- 
formabilities. 

[0051] Each type of the resultant multilayer films was then supplied to a bag-making machine (Model "HBM" mfd 
by Toyama Sanki K.K.) to form several circularly bottom-sealed bags. The bags were then packed with fresh meat and 
evaluated with respect to the bag openability for packing, the adhesion between the meat and the film after heat- 
leaka 9 e at seal lines, the occurrence of meat-juice, and the rupture of the bag after dropping 

[0052] The results of the evaluation are summarized in Table 1-2 according to the evaluation standards shown below 
the table. 



Table 1-1: 



Layer structure M 




1st 


2nd 


3rd 


4th 


5th 


6th 


Ex. 1 


MePE-4 


EVA-3 


EVA-4 


PVDC-1 


EVA-4 


EVA-3 














95% 














EVA-2 














5% 


Ex. 2 


MePE-4 


EVA-3 


EVA-4 


PVDC-1 


EVA-4 


EVA-3 




60% 










95% 




MePE-5 










EVA-2 




40% 










5% 


Comp. Ex. 1 


MePE-4 


EVA-2 


EVA-4 


PVDC-1 


EVA-4 


MePE-4 



*1 : "%" in the table represents wt. % of the component in each layer. 



Table 1-2: 



Film properties 




Ex. 1 


Ex. 2 


Comp.Ex. 1 


Extrudability 


A 


A 


Q 


Stretchability 


A 


A 


B- 


Bag formability (1) 


A 


A 


B 
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Table 1-2: (continued) 

Film properties 

Ex. 1 Ex. 2 Comp.Ex. 1 

Fresh meat A Ac B 1 

packageability 

(Extrudability) 

A: Easily formed into a parison without entanglement of resin below the extrusion die. 

B: Liable to cause entanglement so that the parison formation was somewhat difficult. 

(Stretchability (inflation stability)) 

A: Stable inflation was possible without substantial vibration of the shoulder. 

B" Inflation was unstable due to a remarkable vibration of the shoulder, so that the sample could be formed in 
a length of only several hundred meters. 

(Bag-formability (1)) 

Evaluated by using a bag-manufacturing machine for providing a circular bottom-sealed bags 
("Model HBM\ available from Toyama Sanki K.K.). 

A: A good bag-making rate of 70 bags/min. 

B: Liable to cause sticking of the film onto the seal bar, thus resulting in a smaller seal thickness. The bag- 
making rate was 30 bags/min. 

(Fresh meat packaging performance) 

A: The film closely fitted to the fresh meat (ca. 8 kg) at a heat-shrinkage temperature of 77 °C, and the resultant 
packed bag did not cause a rupture at the seal line by dropping from a height of 1 m. 

A*: Exhibited a good heat-shrinkability at 77 °C and a good result at the 1 m-dropping test. The bag openability 
for packaging was not so good. Good adhesion was exhibited between films, and no noticeable dripping was ob- 
served. 

B-: The bags were ruptured at a rate of one from three at the 1 m-dropping test. 



Examples 3-5, Comparative Examples 2-3 



[0053] Six-layered laminate products each having a layer structure as shown in Table 2-1 were produced by co- 
extrusion so that the first seal layer (1st layer) constituted the innermost layer. Each extruded parison was irradiated 
from the outermost layer side with electron rays at a dose of 12 Mrad and an acceleration voltage of 300 kV and, after 

35 reheating, subjected to inflation at stretching ratio of 2.8 times in a longitudinal direction and 2.5 times in a transverse 
direction to form a multilayer film having individual layer thicknesses sequentially from the 1st layer of 12/18/1/8/1/14 
(pm) and a lay flat width of ca. 400 mm. The films of Examples 3-5 showed 2.5 %-secant moduli of 200 - 220 MPa 
in both longitudinal and transverse directions and heat-shrinkabilities (at 90 °C) of 45 - 50 % in both longitudinal and 
transverse directions. The multilayer film of Comparative Example 2 was poor in gloss. 

4 Q [0054] Each type of the multilayer films was then supplied to a bag-making machine ("Model DSWH", available from 
Taiyo Shokai K.K.) to form several side-sealed bags. The bags were then packed with processed meat, subjected to 
10 min. of hot sterilization at 95 °C, and then evaluated with respect to the adhesion between the meat and bag, the 
rupture at the seal line and the occurrence of dripping. The results are summarized in Table 2-2. 
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Table 2-1 (continued) 





1st 


2nd 


3rd 


— 

4th 


5th 


6th 


Ex. 5 


Me PE-2 
50% 
MePE-4 
10% 
VLDPE 
40% 


EEA-1 


EEA-2 


PVDC-1 


EEA-2 


VLDPE 


Comp. Ex.2 


MePE-1 

30% 

MePE-4 

70% 


MePE-4 


EVA-4 


PVDC-2 


EVA-4 


1 MePE4 


Comp. Ex.3 


EVA-1 


MePE-3 


EVA-4 


PVDC-1 


EVA-4 


VLDPE 



25 



30 



35 



40 



45 



50 



55 



Extrudability 
Stretchability 
Bag formabllity (2) 
Processed meat 
packageability 



■ UUIw 






Ex.3 



A 

A 

A 

A 



Ex.4 



A 

A 

A 

A 



Ex.5 



A 

A 

A 

A 



Comp. Ex.2 



B- 

B- 

C 



Comp. Ex.3 



A 

B- 

B- 

C 



(Extrudability) 

Same as in Table 1-2 

« Uabte “ ““*• "'«»"* «•» •» «*-«. * so that ho parison tenooton was vo^ 

(Stretchability) 

Same as in Table 1-2. 

(Bag-formability (2)) 

ShotaMLIC^ ^ US ' n ^ 3 * )a9 ' manufac * ur ’ n9 machine for providing side-sealed bags (’Model DSWH”, mfd. by Taiyo 
A: A good bag-making rate of 80 bags/min 

(Processed meat packageability) 

C: Caused a breakage of bag from the seal line at a hot sterilization temperature of 95 °C 
- : Not measured. 



Exa mples 6 - 7, Comparative Examples 4 - 5 

imsipjssi 

2/4 (pm) (Examples 6, 7 and Comparative Example 4) and 18/10/2/10/2/10/2/4 
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(pm) (Comparative Example 5). The films of Examples 6 - 7 showed 2.5 %-secant moduli of 220 - 240 MPa in both 
longitudinal and transverse directions and heat-shrinkabilities (at 85 °C) of 40 -45 % in both longitudinal and transverse 
directions. The multilayer film of Example 7 showed a slightly pearl-like appearance. 

[0056] Each type of the multilayer films was then supplied to a bag-making machine ("Model HBM", available from 
5 Toyama Sanki K.K.) to form several circular bottom-sealed bags similarly as in Example 1 . The bags were then packed 
with pork meat, and evaluated with respect to the bag openabiiity for packing, the adhesion between the meat and the 
film after heat-shrinkage, the leakage from the seal lines, the occurrence of dripping, and the rupture of the bag after 
dropping. 

[0057] The results are summarized in Table 3-2. 

10 



Table 3-1*1 





1st 




4th 


5th 


6th 


7th 




Ex.6 


MePE-3 


M-EVA 


PVDC-2* 2 


M-EVA 


NY-2 


M-EVA 


reread 


Ex.7 


MePE-3 


EVA-4 


PVDC-2* 3 


EVA-4 


10 


EVA-4 


VLDPE 


Comp. Ex.4 


VLDPE 


M-EVA 


PVDC-2 


M-EVA 


NY-2 


M-EVA 


VLDPE 


Comp. Ex.5* 4 


MePE-3 


M-EVA 


PVDC-2 


M-EVA 


NY-2 


M-EVA 


VLDPE 



*1: The second layer in each Example comprised EVA-2. 

*2: PVDC-2 (for Ex. 6) contained 30 wt % of pulvertzate of a single layer film of PVDC-2. 

*3: PVDC-3 (for Ex. 7) contained 5 wt % of pufvertzate of the pari son of Example 7. 

*4: The multilayer film of Comparative Example 5 had successive layer thicknesses of 10/10/2/10/2/10/2/4 (pm). 



25 



30 



35 



40 



45 



50 



Table 3-2 





Ex.6 


Ex.7 


Comp.Ex.4 


Comp.Ex.5 


Extrudability 


A 


A 


A 


B- 


Stretchability 


A 


A 


A 


B- 


Bag formability (1) 


A 


A 


B 


B- 


Pork meat 
packageability 


A 


A 


C 


- 



(Extrudability) 

Same as in Table 1-2 



B - : Liable to cause entanglement of the resin below the extrusion die so that the parison formation was very 
difficult. 

(Stretchability) 

Same as in Table 1-2. 

B’: Inflation was unstable because of remarkable vertical vibration of the shoulder, so that the sample could be 
formed in a length of only several hundred meters. No improvement was given by increasing the heating temperature 
for stretching. 

(Bag-formability (1)) 

Similarly as in Table 1-2. 

A: A good bag-making rate of 80 bags/min. 

B-: To facilitate the bag opening, air was blow thereinto, but the seal line was liable to be wrinkled. The bag- 
making rate was 30 bags/min. 

(Pork meat packageability) 

A: The film closely fitted to the pork meat (ca. 6 kg) at a heat shrinkage temperature of 90 °C, and the resultant 
packaged bag did not cause a rupture by dropping from a height of 1 m. 

C: The bag openabiiity for packing was not good. Some leakage was observed at the wrinkled seal line by 
checking with a red alcohol-containing penetrating liquid. 



Example 8, Comparative Example 6 



[0058] Seven-layered laminate products each having a layer structure as shown in Table 4-1 were produced by co- 
extrusion so that the first seal layer (1st layer) constituted the innermost layer. Each extruded parison was irradiated 
from the outermost layer side (7th layer) with electron rays at a dose of 4 Mrad and an accelerating voltage of 200 kV 
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transverTe^redion' t„E T \ T 9 ° ° f 26 times in 3 lon 9 itudinal direction and 2.5 times in a 

0/11/ sjrS II? a m . Ult,l3y f r fi '"" h f Ing individual la y er thicknesses sequentially from the 1st layer of 
Ihowinofo ( r )3nd 3 lay fl3t Wldth of “• 450 The films of Example 8 and Comparative Example 6 

(a MX)’ of 4 O 0 Se r 5 "/TbirnIL 39 7 P H t in b ° ,h l0n9itUdinal and tranSV6rSe direCti0nS 3nd heat-shrinkabSties 
' ai yu o; or 40 - 45 /o in both longitudinal and transverse directions. 

[0059] Each type of the multilayer films was supplied to a pillow-packaging machine ("NW Pillow-Packaoino Ma 
• b*. by Ohmori Kikai K.K.) to tom, th,oo. s id«o„ e a p’ ck , 9 ^ it, ZlSiSS o^ 

packages were subjected to 10 min. of hot sterilization at 95 °C and evaluated with respect to the adhesion hatwapn 
e meat and film, the rupture at the seal line and the occurrence of meat-juice. The results are summarized in Table 4-2. 



15 



20 



25 



Table 4-1 





1st 


2nd 


3rd 


4th 


5th 


6th 


7th 


Ex.8 


MePE-2 


EVA-2 


M-EVA 


EVOH-1 


NY-1 


M-EVA 


EVA-1 




ft no/ 

Ciu /g 








70% 








MePE-3 








NY-2 








10% 








30% 






Comp. Ex. 6 


VLDPE 


EVA-2 


M-EVA 


EVOH-2 


NY-1 


M-EVA 


PP 












70% 
















NY-2 
















30% 







30 



35 



40 



45 



50 



55 



Extrudability 
Stretchability 
Packageability 
Processed meat packageability 



Table 4-2 
Ex. 8 



A 

A 

A 

A 



Comp. Ex. 6 



A 

A 

C 

C 



(txtrudability), (Stretchability) 

Same as in Table 1-2. 

(Packageability (or sealability)) 

A: A good packaging rate of 18 m/min. 

sp«i ™rt h *h T ltilayer film , S,UCk *° 3 r0tatin9 re3r 8631 b3r 30 that the Panging was interrupted several times The 

bkSkino 22S wasals ° reduced - An increased amount of starch powder was applied in order to prevent film 

fpmSLn 1 ♦ ? * h3 T attached ,0 the seal line ’ thus failin 9 to provide a fine seal line. 

(Processed meat packageability) 

A: Ej ‘ h ‘ bit a 9°° d boilin 9 resistance such that the packaged processed meat (of ca. 200 g) did not cause a 
wai noticed #W " ^ h0t Sterilization at 95 ° C ‘ The fi,m showed a 9°od adhesion, and no meaHuice 



Examples 9-10 



[0060] Seven- or six-layered laminate products each having a layer structure as shown in Table 5-1 were produced 
SZZTT ", “ “ al <1S1 '■»"> •» '""«"«*» »y». Each 

diredtan and ? t0 'nflatron at stretching ratio of 3 times in a longitudinal direction and 3 times in a transverse 

lave? hirkn longitudinally slit into two sheets of multilayer film each having a width of ca. 390 mm and individual 

Ktnrr the firSt ' ayer ° f 3/7/1/25/4 - 5/1/1 fl«n) (Example 9) and 4/9/1/4/1/1 (pm) (Example 
dirprtinn ” h ? ^"P?" 9 ' 10 Sh ° Wed 25 % * secant moduli of 40 - 45 MPa in both longitudinal and transverse 
f00611 Earh < at 100 ° c ) ° f 43 - 47 % in both longitudinal and transverse directions. 

[ 061] Each multilayer film was supplied to a packaging machine ("Model FW, mfd. by Fuji Kikai K.K.) to form three 
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side-sealed packages each containing a sliced ham-loaded tray. The packages were then passed through an oven at 
a temperature of 110 °C and thereafter observed with respect to the film adhesion state and the occurrence of leakage 
at the seal line. The results are shown in Table 5-2. 



5 



10 



15 



Table 5-1 





1st 


2nd 


3rd 


4th 


5th 


6th 


7th 


Ex. 9 


MePE-2 


EVA-2 


M-EVA 


EVOH-1 


NY-1 


M-EVA 


PET-2 




90% 








80% 








MePE-3 








A-NY 








10% 








20% 






Ex.10 


MePE-2 


EVA-2 


M-EVA 


NY-1 


M-EVA 


PET-2 






90% 






60% 










MePE-3 






NY-2 










10% 






40% 









20 



25 



30 



35 



Table 5-2 






Ex. 9 


Ex. 10 


Extrudability 


A 


A 


Stretchability 


A 


A 


Packageability 


A 


A 


Tray packageability 


A 


A 


(Extrudability) (Stretchability) 



Same as in Table 1-2. 

(Packageability - Sealability) 

A: A good packaging rate of 80 packages/min. 

(Tray packageability) 

A: The packaging film tightly fitted onto the sliced ham on the tray after passing through the oven at 110 °C. No 
leakage was observed as a result of checking with a red alcohol-containing penetrating liquid. 



Examples 11-12, Comparative Example 7 



40 



45 



50 



55 



[0062] Four- or six-layered laminate products each having a layer structure as shown in Table 6-1 were produced 
by co-extrusion so that the first seal layer (1st layer) constituted the innermost layer Each parison immediately after 
passing through the extrusion die was subjected to inflation and then slit into two sheets of multilayer film each having 
a width of ca. 405 mm and individual layer thicknesses sequentially from the 1st layer of 15/30/2/2 (pm) (Example 11), 
12/30/1/5/1/1 (pm) (Example 12) and 15/30/2/2 (pm) (Comparative Example 7). The films of Examples 11 - 12 showed 
2.5 %-secant moduli of 300 - 350 MPa in both longitudinal and transverse directions and no heat-shrinkability in any 
of longitudinal and transverse directions as measured at 90 °C for 5 sec. 

[0063] Each multilayer film was supplied to a pillow-packaging machine ("NW Pillow-Packaging Machine", mfd. by 
Ohmori Kikai K.K.) to form three-side-sealed processed meat packages. The resultant processed meat packages were 
subjected to 10 min. of hot sterilization at 95 °C and evaluated with respect to the cling between the meat and film, the 
rupture at the seal line and the occurrence of meat-juice. The results are summarized in Table 6-2. 



Table 6-1 





1st 


2nd 


3rd 


4th 


5th 


6th 


Ex. 11 


MePE-1 

90% 

MePE-4 

10% 


EVA-2 


M-EVA 


PET-1 
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Table 6-1 (continued) 





1st 


2nd 


3rd 


4th 


5th 


6th 


Ex.12 


MePE-1 

90% 

MePE-4 

10% 


EVA-2 


M-EVA 


EVOH-1 


M-EVA 


PET-2 


Comp.Ex. 7 


MePE-1 


MePE-4 


M-EVA 


PET-1 







Table 6-2 



15 




Ex. 11 


Ex. 12 


Comp.Ex.7 




Extrudability 


A 


A 


C 




Stretchability 


A 


A 


C 




Packageability 


A 


A 




20 


Processed meat packageability 


A 


A 


- 




(Extrudability) 

Same as in Table 1-2 

C: The parison formation was impossible because of entanglement below the extrusion 


25 


die. 

(Stretchability) 

A; The inflation was performed with stable shoulder formation by using a cooling mantle. 


30 


C: The shoulder could not be formed. 
(Packageability (or sealability)) 

A; A good packaging rate of 18 m/min. 
(Processed meat packageability) 

Same as in Table 4-2. 









35 



40 



[0064] As is understood from the above-mentioned Examples and Comparative Examples, the multilayer film having 
the two-layer seal structure including the specified first seal layer and second seal layer according to the present 
invention has provided an improvement to the film fbrmability which has been a weak point of metallocene-catalyzed 
polyolefin and provided improved properties including primary processabilities, such as extrudability, stretchability, 
high-speed bag-formability (sealability), and strength; secondary processabilities, such as deep drawing characteristic 
and skin packaging characteristic; and further heat-shrinkability for preventing the occurrence of meat-juice within or 
out of food packages, boiling resistance desirable for hot sterilization and cooking resistance desirable for cooking. 



Claims 

1. A multilayer film, comprising at least three co-extruded layers including an outer first seal layer, an intermediate 
second seal layer disposed adjacent to the first seal layer, and an outermost third layer of a thermoplastic resin 
disposed opposite to the first seal layer with the second seal layer disposed between the first seal layer and the 
outermost third layer; 

said first seal layer comprising more than 50 wt.% of a metallocene-catalyzed polyolefin; 

said second seal layer having a thickness larger than that of the first seal layer and comprising a copolymer 

of at least one oxygen-containing monomer and ethylene; 

provided that said copolymer of the second seal layer has a crystal melting point lower than that of the met- 
allocene-catalyzed polyolefin of the first seal layer, and 
that said multilayer film has a free shrink at 85°C of less than 80%. 

2. A multilayer film according to claim 1 wherein said outermost third layer comprises a thermoplastic resin free from 
a metallocene-catalyzed polyolefin. 
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3. A multilayer film according to claim 1 or 2, wherein the first seal layer comprises a mixture of at least 50 wt.% of 
the metallocene-catalyzed polyolefin and another metallocene-catalyzed polyolefin, and the second seal layer 
comprises a mixture of a largest amount of the copolymer and a smaller amount of another resin; 

the crystal melting point relationship between the first and second seal layers being satisfied between the 
polymer species occupying the largest proportions in the first seal layer and the second seal layer, respectively. 

4. A multilayer film according to any of claims 1 to 3, having a secant modulus at 2.5% strain of 150 - 450 MPa. 

5. A multilayer film according to any preceding claim, wherein the second seal layer has been crosslinked by irradiation 
with electron rays. 

6. A multilayer film according to any preceding claim, wherein said metallocene-catalyzed polyolefin is an ethylene- 
based resin. 

7. A multilayer film according to any preceding claim, wherein said metallocene-catalyzed polyolefin has a weight- 
average molecular weight (Mw)/number-average molecular weight (Mn) ratio below 3. 

8. A multilayer film according to any preceding claim, wherein said metallocene-catalyzed polyolefin is a mixture of 
a metallocene-catalyzed polyolefin having a crystal melting point of 105-145°C and a metallocene-catalyzed poly- 
olefin having a crystal melting point of 70°C to below 105°C, 

the crystal melting point relationship between the first and second seal layers being satisfied between the 
polymer species occupying the largest portions in the first seal layer and the second seal layer, respectively. 

9. A multilayer film according to any preceding claim, wherein said second seal layer comprises a copolymer of 80 
to 95 wt.% of ethylene and up to 20 wt.% of at least one monomer selected from the group consisting of vinyl 
acetate, acrylic acid, methyl acrylate, ethyl acrylate and butyl acrylate, 

the crystal melting point relationshiop between the first and second seal layers being satisfied between the 
polymer species occupying the largest proportions in the first seal layer and the second seal layer, respectively. 

10. A multilayer film according to any preceding claim, further including a gas barrier layer. 

11. A multilayer film according to any preceding claim, having a heat-shrinkability. 

1 2. A blown plastic container comprising a multilayer film according to any one of claims 1 to 11, so that the first seal 
layer is disposed as an innermost layer. 

13. A container according to claim 12, wherein the first seal layer has been hermetically-sealed to itself. 

14. A packaged product, comprising a blown plastic container comprising a multilayer film according to any one of 
claims 1 to 11, so that the first seal layer is disposed as an innermost layer, and a content material packed within 
the container by sealing the innermost first seal layer to itself. 

15. A packaged product according to claim 14, wherein the content material comprises food. 

16. A packed product according to claim 15, wherein the food comprises meat. 

17. Use of a multilayer film for providing a bonded film structure, wherein 

(i) said multilayer film comprises at least three layers including an outer first seal layer, an intermediate second 
seal layer disposed adjacent to the first seal layer, and an outermost third layer of a thermoplastic resin dis- 
posed opposite to the first seal layer with the second seal layer disposed between the first seal layer and the 
outermost third layer; 

said first seal layer comprising more than 50 wt.% of a metallocene-catalyzed polyolefin; 

said second seal layer having a thickness larger than that of the first seal layer and comprising a copolymer 

of at least one oxygen-containing monomer and ethylene; 

provided that said copolymer of the second seal layer has a crystal melting point lower than that of the 
metallocene-catalyzed polyolefin of the first seal layer, and 
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that said multilayer film has a free shrink at 85°C of less than 80%, and 
(ii) in said bonded film structure, the first seal layer is bonded to itself. 

18. Use according to claim 17, wherein said outermost third layer in the multilayer film comprises a thermoplastic resin 

free from a metallocene-catalyzed polyolefin. piasDC resin 

1 9. Use according to claim 17 or 1 8, wherein said multilayer film is a film including at least three layers 



in a co-extruded 



20. Use according to claim 17, 18 or 19, wherein said multilayer film is according to any of claims 3 to 16. 

21 . Use according to any of claims 1 7 to 20, wherein the multilayer film exhibits a shrinkability of at least 30% at 7CPC 
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Einaus einer Vieizahl von s chicht en bestehender film, der mindestens drei Schichten umfaBt, unterEinbeziehunq 
einer auBen angeordneten, ersten Versiegelungsschicht, einer nicht auBen angeordneten, zweiten Versieqeluno^ 
Zwischenschicht, die im AnschluB an die besagte, erste Versiegelungsschicht angeordnet 1st, und einer aus einem 
thermoplastischen Harz bestehenden, auBersten, dritten Schicht, die relativ zu der besagten zweiten Versieqe- 

ZTTT S T deS Films angeordnet ist ' welche der besagten ersten Versiegelungsschicht ge- 
9 , , eri ' e9t ' W ° bei die besagte zweite Versiegelungsschicht zwischen der besagten ersten Versieqelunqsschicht 
und der besagten Su&ersten, dritten Schicht angeordnet ist; 

J22 eh «*»«»■«< *-» 

wobei die besagte zweite Versiegelungsschicht eine Dicke aufweist, welche die Dicke der besagten ersten 

aurde?Basis S JmRh^ bertn h’ Und WObei die besa9 * e zweite Versiegelungsschicht auBerdem ein Copolymer 
auf der Basis von Ethylen und mindestens einem Sauerstoff enthaltenden Monomer umfaBt; 

f 33 b l Sa9te CopolyrT,er der besagten zweiten Versiegelungsschicht einen kristailinen 

PoSfiL m der^ ei , W ! r f, dri96r iS * a ' S def Schme,z P unkt des besagten, Metallocen4<atal y sierten 
Polyolefins in der besagten ersten Versiegelungsschicht, und 

fr2n?h beSa f t6 ’, aUS e !? er Vie ' Zahl V ° n Schichten bestehende Film bei einer Temperatur von 85 “C einen 
freien Schrumpf entsprechend einem Zahlenwert von weniger als 80 % aufweist 

2. Ein aus einer Vieizahl von Schichten bestehender Film entsprechend dem vorstehenden Anspruch 1 wobei die 
enthX 6 ’ BSI 6 ' dnttS SCh ' Cht em therm °P |astisches Harz umfasst, das kein Metallocen-katalysiertes Polyolefin 

3 ' 2^1?^ T t ChiCh * en b6Stehender Film aa ‘ a Prechend einem der vorstehenden AnsprOche 1 Oder 
m t n 39 ^/^'eselungsschicht eine Mischung umfasst, die ausser mindestens 50 Gew.-% des 

wobefdie ^i 0Cen f v / ySI , P0ly0lefinS TOCh 6in WeitereS ’ Me tallocen-katalysiertes Polyolefin umfaBt, und 
^mpr^ MnH ^ti ^legelungsschicht eine Mischung umfaBt, die eine groBere Anteilsmenge des Cop- 

= t l h n :T iner r n,eilS r ng9 e,nes anderen Ha,zes enthait; w ° beidie besagte, fflrdie entsprechende^ 
VeSi ^! PU d^ 6 ZW8Chen der erSten und der 2weiten Versiegelungsschicht geltende Beziehung im 
Verhaitnis degenigen Polymersorten zueinander erfullt wird, welche jeweils innerhalb der besagten ersten und 

zweiten Versiegelungsschicht den gro&ten Anteilsmengen entsprechen. 

4 ‘ f aU ::r Vie,Za n r n Schichten bestehender Film entsprechend einem der vorstehenden AnsprOche 1 bis 
3 weicher bei einer Dehnung entsprechend einem Zahlenwert von 2,5 % einen Sekantmodul entsprechend einem 
Zahlenwert im Bereich von 150 bis 450 MPa aufweist i^recnena einem 
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5. Ein aus einer Vielzahl von Schichten bestehender Film entsprechend einem der vorstehenden AnsprQche, wobei 
die besagte, zweite Versiegelungsschicht mit Hilfe einer Bestrahlung durch Elektronenstrahlen vemetzt worden ist. 

6. Ein aus einer Vielzahl von Schichten bestehender Film entsprechend einem der vorstehenden AnsprQche, wobei 
es sich bei dem besagten, Metallocen-katalysierten Polyolefin um ein Harz auf der Basis von Ethyien handelt. 

7. Ein aus einer Vielzahl von Schichten bestehender Film entsprechend einem der vorstehenden AnsprQche, wobei 
das besagte, Metallocen-katalysierte Polyolefin ein Verhaitnis des Gewichtsmittelwertes des Molekulargewichtes 
(Mw) zum Zahlenmittelwert des Molekulargewichtes (Mn) aufweist, welches kleiner als 3 ist. 

8. Ein aus einer Vielzahl von Schichten bestehender Film entsprechend einem der vorstehenden AnsprQche, wobei 
es sich bei dem besagten, Metallocen-katalysierten Polyolefin um eine Mischung handelt, die aus einem Metallo- 
cen-katalysierten Polyolefin mit einem kristallinen Schmelzpunkt entsprechend einem Zahlenwert im Bereich von 
105 bis 145 °C und einem Metallocen-katalysierten Polyolefin mit einem kristallinen Schmelzpunkt entsprechend 
einem Zahlenwert im Bereich von 70 bis unterhalb von 105 °C besteht, und 

wobei die besagte, fOr die entsprechenden kristallinen Schmelzpunkte zwischen der ersten und der zweiten Ver- 
siegelungsschicht geltende Beziehung im Verhaitnis derjenigen Polymersorten zueinander erfQllt wird, welche je- 
weiis innerhalb der besagten ersten und zweiten Versiegelungsschicht den grQRten Anteilsmengen entsprechen. 

9 . Ein aus einer Vielzahl von Schichten bestehender Film entsprechend einem der vorstehenden AnsprQche, wobei 
die besagte zweite Versiegelungsschicht ein Copolymer umfasst, welches 80 bis 95 Gew.-% Ethyien und 20 bis 
5 Gew.-% mindestens eines weiteren Monomers enthait, das aus den Verbindungen Vinylacetat, AcrylsSure, Me- 
thytacrylat, Ethylacrylat und Butylacrylat ausgewShlt worden ist, und wobei die besagte, fOr die entsprechenden 
kristallinen Schmelzpunkte zwischen der ersten und der zweiten Versiegelungsschicht geltende Beziehung im 
Verhaitnis derjenigen Polymersorten zueinander erfQllt wird, welche jeweils innerhalb der besagten, ersten und 
zweiten Versiegelungsschicht den grGRten Anteilsmengen entsprechen. 

10. Ein aus einer Vielzahl von Schichten bestehender Film entsprechend einem der vorstehenden AnsprQche, welcher 
besagte Film auRerdem auch eine als Gasbarriere dienende Schicht enthait. 

1 1 . Ein aus einer Vielzahl von Schichten bestehender Film entsprechend einem der vorstehenden AnsprQche, welcher 
besagte Film unterdem EinfluR von Hitze schrumpffahig ist. 

12 . Ein durch ein Blasverfahren hergestellter Kunststoffbehaiter, der einen aus einer Vielzahl von Schichten beste- 
henden Film entsprechend einem der AnsprQche 1 bis 11 umfasst, wobei die besagte erste Versiegelungsschicht 
als die innerste Schicht angeordnet ist. 

13 . Ein Behaiter entsprechend dem vorstehenden Anspruch 12, wobei die besagte erste Versiegelungsschicht mit 
sich selbst in hermetischer Art und Weise versiegelt worden ist. 

14 . Ein verpacktes Erzeugnis, welches einen durch ein Blasverfahren hergestellten Kunststoffbehaiter umfasst, der 
einen aus einer Vielzahl von Schichten bestehenden Film entsprechend einem der AnsprQche 1 bis 11 umfasst, 
wobei die besagte erste Versiegelungsschicht als die innerste Schicht angeordnet ist, und wobei das den Inhalt 
des besagten Behaiters darstellende Material in dem besagten Behaiter verpackt worden ist, indem man die be- 
sagte erste Versiegelungsschicht mit sich selbst versiegelt hat. 

15 . Ein verpacktes Erzeugnis entsprechend dem vorstehenden Anspruch 14, wobei das den Inhalt des besagten Be- 
haiters darstellende Material Lebensmittel umfasst. 

1 6. Ein verpacktes Erzeugnis entsprechend dem vorstehenden Anspruch 1 5, wobei die besagten Lebensmittel Fleisch 
umfassen. 

17. Verwendung eines aus einer Vielzahl von Schichten bestehenden Films, um eine Verbund-Filmstruktur zur Verfu- 
gung zu stellen, wobei 

(i) der besagte, aus einer Vielzahl von Schichten bestehende Film mindestens drei Schichten umfaRt, unter 
Einbeziehung einer auRen angeordneten, ersten Versiegelungsschicht, einer zweiten Versiegelungs-Zwi- 
schenschicht, die im AnschluR an die besagte, erste Versiegelungsschicht angeordnet ist, und einer aus einem 
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thermoplastischen Harz bestehenden, aufiersten, dritten Schicht, die relativ zu der besagten, zweiten Versie- 
gelungsschicht an derjenigen Seite des Films angeordnet ist, welche der besagten ersten Versiegelungs- 
schicht gegenOberliegt, wobei die besagte zweite Versiegelungsschicht zwischen der besagten ersten Ver- 
siegelungsschicht und der besagten SuBersten, dritten Schicht angeordnet ist; 



wobei die besagte, erste Versiegelungsschicht ein Metallocen-katalysiertes Polyolefin entsprechend ei- 
nem Anteil von mehr als 50 Gew.-% umfaBt; 



wobei die besagte zweite Versiegelungsschicht eine Dicke aufweist, welche die Dicke der besagten, ersten 
Versiegelungsschicht Obertrifft, und wobei die besagte zweite Versiegelungsschicht aufierdem ein Cop- 
olymer auf der Basis von Ethylen und mindestens einem Sauerstoff enthaltenden Monomer umfaBt; 



mit der MaBgabe, daB das besagte Copolymer der besagten zweiten Versiegelungsschicht einen kristal- 
linen Schmelzpunkt aufweist, welcher niedriger ist als der Schmelzpunkt des besagten, Metallocen-kata- 

Ivcior+ort Pr»l\/rJofir»o in Hnr %/ : • .... 
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wobei der besagte, aus einer Vielzahl von Schichten bestehende Film bei einer Temperatur von 85 °C 
einen freien Schrumpf entsprechend einem Zahlenwert von weniger als 80 % aufweist, und wobei 

(ii) im Rahmen der besagten Verbund-Filmstruktur die besagte, erste Versiegelungsschicht mit sich selbst 
versiegelt ist. 



18. Verwendung entsprechend dem vorstehenden Anspruch 17, wobei die besagte, SuBerste, dritte Schicht im Rah- 
men des aus einer Vielzahl von Schichten bestehenden Films ein thermoplastisches Harz umfasst, das kein Me- 

25 tallocenkatalysiertes Polyolefin enthait. 

19. Verwendung entsprechend einem der vorstehenden AnsprOche 17 Oder 18, wobei es sich bei dem besagten, aus 
einer Vielzahl von Schichten bestehenden Film urn einen Film handelt, der mindestens drei in koextrudierter Form 
vorliegende Schichten enthait. 

30 

20. Verwendung entsprechend einem der vorstehenden AnsprOche 17, 18 Oder 19, wobei es sich bei dem besagten, 
aus einer Vielzahl von Schichten bestehenden Film urn einen Film entsprechend einem der vorstehenden AnsDrO- 
che 3 bis 16 handelt. 

35 21. Verwendung entsprechend einem der vorstehenden AnsprOche 17 bis 20, wobei der besagte, aus einer Vielzahl 

von Schichten bestehende Film eine Schrumpffahigkeit aufweist, die durch die folgenden Zahlenwerte definiert 
ist: beim Verpacken von Frischfleisch entspricht der Schrumpf bei niedriger Temperatur, das heiBt, bei einer Tem- 
peratur von 70 °C, einem Zahlenwert von mindestens 30 %; beim Verpacken und Sterilisieren von bereits vorbe- 
handeltem Fleisch unter einer Hitzebehandlung entspricht der Schrumpf bei einer Temperatur entsprechend einem 

40 Zahlenwert im Bereich von 90 bis 95 °C einem Zahlenwert im Bereich von 25 bis 50 %; und beim Verpacken auf 

einer Unterlage (engl.: "fray packaging ') entspricht der Schrumpf bei einer Temperatur entsprechend einem Zah- 
lenwert von 100 °C einem Zahlenwert im Bereich von 35 bis 50 %. 



•<5 Revendications 

1. Film a couches multiples comprenant au moins trois couches co-extruddes rdunissant une premiere couche de 
scellement exteme, une seconds couche de scellement intermddiaire disposde de fagon adjacente a la premiare 
couche de scellement et une troisiame couche plus a I’extarieur en rasine thermoplastique disposae a I'opposa 
de ,a premiere couche de scellement, la seconde couche de scellement atant disposae entre la premiare couche 
de scellement et la troisiame couche plus a I'extarieur ; 

ladite premiare couche de scellement comprenant plus de 50% en poids d’une polyoiafine a catalyseur de 
metallocane; 

50 ladite seconds couche de scellement ayant une apaisseur plus grande que celle de la premiare couche de 

scellement et comprenant un copolymare d'au moins un monomare contenant de I'oxygane et d'athyiane ; 
a la condition que ledit copolymare de la seconde couche de scellement ait un point de fusion cristallin infdrieur 
a celui de la polyoiafine a catalyseur de matallocane de la premiare couche de scellement, et 



18 




que ledit film £ couches multiples ait un r£tr£cissement fibre £ 85°C inf£rieur £ 80%. 

2. Film £ couches multiples selon la revendication 1 , dans lequel ladite troisteme couche plus £ l'ext£rieur comprend 
une r£sine thermoplastique exempte de polyol£fine £ catalyseur de m£talloc£ne. 

3. Film £ couches multiples selon la revendication 1 ou 2, dans lequel la premiere couche de scellement comprend 
un melange d’au moins 50% en poids de la polyol£fine £ catalyseur de metallocene et une autre polyolefine £ 
catalyseur de metallocene et la seconde couche de scellement comprend un melange d’une tres grande quantite 
de copolymere et une quantite plus petite d’une autre r6sine ; 

la relation de point de fusion cristallin entre les premiere et seconde couches de scellement 6tant remplie entre 
les especes de polymere occupant les proportions les plus grandes dans la premiere couche de scellement et la 
seconde couche de scellement, respectivement. 

4 . Film e couches multiples selon Tune quelconque des revendications 1 e 3, ayant un module secant e une contrainte 
de 2,5% de 150 £ 450 MPa. 

5. Film e couches multiples selon I'une quelconque des revendications precedentes, dans lequel la seconde couche 
de scellement est r6ticul6e par irradiation par rayons 6lectroniques. 

6. Film e couches multiples selon I’une quelconque des revendications pr£c£dentes, dans lequel ladite polyolefine 
£ catalyseur de m6talloc£ne est une r£sine £ base d'6thyl£ne. 

7 . Film £ couches multiples selon I'une quelconque des revendications pr£c£dentes, dans lequel ladite polyolefine 
£ catalyseur de metallocene a un -rapport masse mol6culaire moyenne en poids (Mpymasse mol6cuiaire moyenne 
en nombre (Mn) en dessous de 3. 

8. Film £ couches multiples selon I’une quelconque des revendications pr£c6dentes, dans lequel ladite polyolefine 
£ catalyseur de metallocene est un melange d’une polyolefine £ catalyseur de metallocene ayant un point de fusion 
cristallin de 105-145°C et d’une polyolefine £ catalyseur de metallocene ayant un point de fusion cristallin de 70°C 
£ en dessous de 105°C, 

la relation de point de fusion cristallin entre les premiere et seconde couches de scellement 6tant remplie entre 
les especes de polymere occupant les proportions les plus grandes dans la premiere couche de scellement et la 
seconde couche de scellement, respectivement. 

9. Film £ couches multiples selon I'une quelconque des revendications pr£c£dentes, dans lequel ladite seconde 
couche de scellement comprend un copolym£re de 80 £ 95% en poids d’6thy!6ne et jusqu’£ 20% en poids d’au 
moins un monom£re choisi parmi I’ac6tate de vinyle, I'acide acrylique, I’acrylate de m£thyle, I’acrylate d’Sthyte et 
Pacrylate de butyle, 

la relation de point de fusion cristallin entre les premi£re et seconde couches de scellement 6tant remplie entre 
les esp£ces de polym£re occupant les proportions les plus grandes dans la premi£re couche de scellement et la 
seconde couche de scellement, respectivement. 

10. Film £ couches multiples selon I’une quelconque des revendications pr6c£dentes, comportant de plus une couche 
bam£re aux gaz. 

11 . Film £ couches multiples selon I’une quelconque des revendications pr£c£dentes, ayant une aptitude au thermo- 
r£tr£cissement. 

12 . R£cipient en mati£re plastique soufR6 comprenant un film £ couches multiples selon I'une quelconque des reven- 
dications 1 £ 11, de sorte que la premi£re couche de scellement est disposSe comme couche profonde. 

13. R6cipient selon la revendication 12, dans lequel la premi£re couche de scellement est sce!l£e hermStiquement 
sur elle-m§me. 

14. Produit emball£, comprenant un recipient en mati£re plastique souffi£ comprenant un film £ couches multiples 
selon I'une quelconque des revendications 1 £ 11 de sorte que la premi£re couche de scellement est dispos£e 
comme couche profonde et un contenu emball£ dans le recipient par scellement de la premi£re couche de scel- 
lement profonde sur elle-m§me. 
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15. Produit emballS selon la revendication 14, dans lequel le contenu comprend des aliments. 

16. Produit emballe selon la revendication 15, dans lequel les aliments comprennent de la viande. 

5 17. Utilisation d’un film £ couches multiples pour assurer une structure de film li£e, dans laquelle 

(1) ledit film £ couches multiples comprend au moins trois couches comportant une premiere couche de scel- 
lement extern©, une seconds couche de scellement interm£diaire dispos£e de fa 9 on adjacent© £ la premiere 
couche de scellement et une troisteme couche plus £ I'extSrieur en r£sine thermoplastique disposes £ l’oppos£ 
10 de ,a Premiere couche de scellement, la seconde couche de scellement §tant dispos£e entre ia premise 

couche de scellement et la troisteme couche plus £ I’exterieur. 
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ladite premiere couche de scellement comprenant plus de 50% en poids d'une polyol6fine £ catalyseur 
de metallocene, 

hdftp <iprnnHo mnrha Ho c/'ollamonf mmn* -i... .« - . . . , 

__ — - — «/c.i umc c^aioooui piiid g<dnuu que cene de ia premiere coucne 

de scellement et comprenant un copolymdre d’au moins un monomere contenant de I’oxygSne et d’6thy- 
l£ne, 



e la condition que ledit copolym£re de la seconde couche de scellement ait un point de fusion cristallin 
inf£rieur £ celui de la polyolefine £ catalyseur de m6talloc£ne de la premiere couche de scellement et 
que ledit film £ couches multiples ait un r6tr£cissement libre £ 85°C de moins de 80% et 



(ii) dans ladite structure de film li£e, la premiere couche de scellement est li£e £ elle-m£me. 

18. Utilisation selon la revendication 17, dans laquelle ladite troisi£me couche plus £ I’ext6rieur dans le film £ couches 
multiples comprend une r£sine thermoplastique exempte de polyolefine £ catalyseur de metallocene. 

19. Utilisation selon la revendication 17 ou 18, dans laquelle ledit film £ couches multiples est un film comportant au 
moins trois couches sous une forme co-extrud£e. 



so 20. Utilisation selon la revendication 17, 18 ou 19, dans laquelle ledit film a couches multiples est selon I’une quel- 
conque des revendications 3 £ 16. 

21. Utilisation selon I’une quelconque des revendications 17 a 20, dans laquelle le film a couches multiples montre 
une aptitude au r6tr6cissement d’au moins 30% a 70°C pour un r6tr6cissement a faible temperature pour I’embal- 
35 lage de la viande frafche, de 25 a 50% a 90-95X pour la sterilisation a chaud pour I’emballage de la viande trait6e 

ou de 35 £ 50% £ 100°C pour Temballage en barquette. 
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